Characteristics of insulin and glucagon release from the perfused pancreas, intact isolated islets, and dispersed islet cells.
There are a variety of different tissue preparations which have been used to study secretion from the endocrine pancreas and there are considerable differences in the results obtained from these. The purpose of this study was to compare several preparations in one laboratory using the same rats, buffers, and radioimmunoassays. The preparations included the isolated perfused rat pancreas, fresh isolated intact islets and dispersed cells, and cultured islets and cells. Insulin release from the perfused rat pancreas at 2.8 mM glucose was so low that it could not be measured, such that over a 90-min time period the amount of insulin released was less than 0.004% of pancreatic insulin content. In contrast, islets in static incubation appear to release 2.0% of their stored content and dispersed cells appear to release 2.6% of their content. Samples were taken at early time points during incubations of fresh islets and dispersed cells, and it was found that almost all of the insulin found at the end of a 90-min incubation period was present during the first 5 min. It is therefore suspected that the true secretory rate of insulin at a low glucose concentration is far lower than had been generally appreciated. Glucagon release patterns showed similarities in that with isolated islets and dispersed cells a disproportionate amount of glucagon release was found during a 0- to 30-min incubation period when compared with the 30- to 90-min period. In summary, artifacts have been identified in some of the in vitro systems used for the study of endocrine pancreatic secretion and these deserve greater recognition.